Introduction
Existing studies have suggested a role of sensory perception in emotional deficits of higher-order processes. 1, 2 Specifically, sensory intolerance, also known as sensory processing disorder (SPD), 3 encompasses difficulties in registering and modulating sensory information as well as organizing sensory input to execute successful adaptive responses to situational demands. 4, 5 SPDs are expressed as hyper-or hyposensitivity to non-aversive stimuli 6 and may lead to maladaptive behaviors and impaired functioning. 4 SPDs were found to be associated with emotional and arousal processes 7 based on behavioral and neurophysiological studies. SPDs have been consistently linked to mood disorders and affective temperaments. 8, 9 Several decades ago, researchers 10 already used the term sensory affective disorder.
Similarly, cognitive capacities and coping strategies are able to significantly influence quality of life (QoL) in patients with unipolar and bipolar disorders. Cognitive deficits may persist beyond the acute stages of illness even in euthymic patients with both major depressive disorder (MDD) 11 and bipolar disorder (BD). 12 It has been reported that, compared with healthy controls, euthymic MDD patients were characterized by poorer cognitive function, particularly concerning inhibitory control. Bourne et al. 12 found relevant impairments in several neurocognitive domains in bipolar patients even after controlling for age, intelligence quotient, and gender. Interestingly, these impairments were unrelated to psychoactive treatment and may indicate illness progression, trait-like cognitive alterations related to affective disorders, or residual symptoms. Furthermore, cognitive dysfunctions, both occurring as acute symptoms during depressive episodes or as residual symptoms persisting during affective remission, have a significant impact on the course of affective illness, are powerful predictors of illness outcome, and are significantly related to QoL and functioning. 13, 14 Given the detrimental consequences associated with major affective disorders, researchers are encouraged to identify factors that may help to better predict illness trajectories as well as assist the early management, adequate treatment, and improvement of patients' QoL.
QoL is defined as one's subjective feelings about environmental situations and illness, level of functioning, and ability to feel pleasure from life activities. 15 Patients with unipolar and bipolar disorders alike suffer from poor QoL even after the severity of affective symptoms has been alleviated. 16 It has been suggested that depression and anxiety, multiple aspects of the social network, andonly partially -external life conditions are major determinants of subjective QoL in individuals with major affective disorders. Generally, QoL improvement has been universally recognized as a fundamental component of mental health care. Nevertheless, whether and to what extent other factors may be implicated in determining QoL in major affective disorders is a matter of debate. 17 Our current understanding of affective disorders and our present focus on affective symptomatology seem to be insufficient to restore QoL in these patients beyond symptomatic remission, as exemplified by persisting depression-associated cognitive difficulties in remitted patients, which significantly impair QoL despite reduction of affective symptoms. 18 Therefore, we need to identify new endophenotypes in affective disorders in order to explore those phenomena which may be related to the achievement of functional and QoL-related remission.
Sensory processing refers to the ability to register, modulate sensory information, and organize this sensory input to respond to situational demands. 5 The inability to modulate and process incoming sensory input may lead to either hyper-or hyposensitivity to sensory input, and result in maladaptive behaviors and difficulties in everyday life. 19 According to Dunn's model for sensory processing, 20 hyper-or hyposensitivity are determined by the individual's neurological threshold. Yet, behavioral responses to various sensory stimuli are based on the interaction between this threshold and coping strategies that individuals commonly use to deal with this threshold and function in daily life. Based on this model, individuals who use passive strategies allow stimuli to occur, while those who use active strategies act to control the amount and type of sensory input. 20 This interaction between sensory sensitivity and coping strategies led to the development of four sensory processing patterns, with the first two referring to hyposensitivity (high neurological threshold): 1) individuals with low registration who fail to detect sensation and do not actively seek sensory input; 2) sensation seekers -individuals who enjoy/experience pleasure from stimulating sensory environments and activities. The other two patterns refer to subjects with hypersensitivity (low neurological threshold): 3) sensory sensitiveindividuals who feel discomfort with regular sensations, but do not actively limit their exposure to uncomfortable stimuli; 4) sensation avoiders -individuals who actively limit exposure to sensations. 21 SPDs have been proposed as factors able to characterize individuals with psychiatric disorders, as they may be related both to psychiatric symptoms and QoL. Extreme sensory processing patterns have been reported, mainly in schizophrenia, 6 major depression, and anxiety. 22 Since SPDs may decrease functioning and QoL, 9 individuals with major affective disorders may be more prone to SPDs and impaired QoL. Hence, they might need to exert more efforts in terms of coping mechanisms to deal with daily-life demands, especially when these demands become more complex.
Different coping strategies result from the combination of personality and temperamental factors as well as previous experiences and learned components; overall, they determine the individual's reaction to complex environmental events and stressors. Understanding and identifying the type of coping strategies used by patients with major affective disorders may help to better address their burden of disease and guide management of symptom severity. 22 Different types of coping strategies, and their preferential employment, play a crucial role in adaptation as well. Coping strategies may be categorized as problem-focusedknown to contribute to positive psychological states 23 and lower levels of depression 24 -and emotion-focused or avoidance coping, usually related to elevated levels of distress 25 and negative affect. 26 Although coping strategies play a central role in the development of affective disturbances and are an important target of psychotherapeutic interventions, they generally do not receive enough attention in the management of affective disorders. In addition, to our knowledge, no data on sensory input and coping strategies in patients with major affective disorders in general, or separately for subjects with MDD and BD, exist in the current literature.
Therefore, although sensory processing, cognitive dysfunctions, and coping strategies are significantly related to QoL and may provide important advances for the treatment of affective disorders, a more in-depth understanding of their role as well as of their implications for disease progression is still lacking. Unfortunately, existing studies on SPDs among individuals with major affective disorders were mainly performed in laboratory settings. 1 The unique SPD characteristics of individuals with both unipolar and bipolar disorders, as well as their coping strategies and impact on QoL, have yet to be established. Moreover, there are no studies in the literature about the differential association between sensory profiles and specific coping strategies in individuals with unipolar MDD and BD, respectively.
Within this context, the purpose of the present study was to: 1) compare unipolar and bipolar patients with regard to their sensory processing patterns, coping strategies, and QoL; 2) analyze the correlations between sensory processing patterns (dependent variable) and QoL (independent variable) in the total sample and among unipolar and bipolar patients, while referring to coping strategies as a mediator variable; and 3) investigate the relative contribution of sociodemographic variables, groups (unipolar/bipolar), sensory processing patterns, and coping strategies in predicting QoL. Our main hypothesis is that different sensory processing profiles and specific coping strategies may account for most of the variance related to QoL in patients with unipolar and BD, and that coping strategies may be a mediator between sensory processing and QoL in these patients.
Methods

Participants and procedure
Our sample included 267 participants, with ages ranging from 16 to 85 years (mean 6 standard deviation [SD] = 53.6615.7). Among these, 58.8% were diagnosed with unipolar MDD and 41.2% with BD type I (BD-I) and type II (BD-II). Bipolar patients were diagnosed as follow upon admission: BD-I, manic or mixed episode, 27.3%; BD-I, depressive episode, 14.5%; BD-II, hypomanic episode, 6.4%; BD-II, depressive episode, 40%; cyclothymia, 11.8%. All participants were outpatients who were consecutively recruited from the Department of Neuroscience, Section of Psychiatry, University of Genoa (Italy), between July and December 2014, who had been attending our hospital for at least 6 months and whose medication regimens had been stable for at least 6 months prior to recruitment.
The inclusion criterion was a diagnosis of MDD, BD-I, or BD-II. Exclusion criteria were any condition affecting the ability to complete the assessment, including delirium, dementia, or any severe neurological diseases, or denial of informed consent. Diagnostic criteria were based on the DSM-IV-TR. 27 Psychiatric histories were carefully collected by clinical psychiatrists and were later verified using the Mini International Neuropsychiatric Interview. 28 All patients agreed to participate in the study voluntarily and provided informed consent. The study design was approved by the local ethics committee. Table 1 summarizes participants' sociodemographic information, both for the overall sample and separately for unipolar and bipolar patients.
Psychometric instruments
Sociodemographic questionnaire
In this self-report questionnaire, respondents answered questions about health status, sociodemographic status, and psychoactive and non-psychoactive medications. This questionnaire was also initially used in combination with the inclusion criteria to screen for study eligibility.
The Adolescent/Adult Sensory Profile (AASP) 6 is a 60-item, self-report psychometric tool that includes items pertaining to each of the sensory systems. The items are sorted equally into four patterns reflecting Dunn's model: low registration (e.g., ''I miss the street, building, or room signs when trying to go somewhere new''), sensation seeking (e.g., ''I like to go to places that have bright lights and that are colorful''), sensory sensitivity (e.g., ''I'm uncomfortable wearing certain fabrics...''), and sensation avoiding (e.g., ''I avoid elevators and/or escalators because I dislike the movement''). Participants indicate the frequency of their behavioral responses to sensory experiences in daily life on a five-point Likert scale ranging from 1 (almost never) to 5 (almost always). Norms exist for various age groups (11-17; 18-64; 65 and above). This questionnaire has good psychometric properties. 29 In the present study, the five ranges for each sensory processing pattern, as presented in the AASP manual, were merged as follows: Data presented as n (%).
Rev Bras Psiquiatr. 2016;38 (3) Sensory processing and quality of life 1) ''Less than most people'' represents approximately 16% of the population (1 SD below the mean); 2) ''Similar to most people'' represents the normal range, found among approximately 68% of the population (between -1 SD and +1 SD); 3) ''More than most people'' represents approximately 16% of the population (or more than 1 SD above the mean). The Italian-language version of the AASP is currently under validation.
Coping Orientations to Problems Experienced (COPE)
Patients were administered the Italian version of COPE, 21 a self-report questionnaire that measures 15 coping strategies: five scales that measure problem-focused coping (active coping, planning, suppression of competing activities, restraint coping, and use of instrumental social support); six scales that measure emotion-focused coping (use of social-emotional support, positive reinterpretation and growth, acceptance, humor, focusing on and venting of emotions, and turning to religion); four scales that measure potentially disadaptive strategies/less useful coping responses (denial, behavioral disengagement, alcohol and drug disengagement, and mental disengagement). Two general scores may be also provided: problem-focused coping and emotion-focused coping. This questionnaire is usually used in medical settings. 21 The COPE can be used as a measure of dispositional coping or as a situational measure of coping with a specific stressful event.
12-Item Short-Form Health Survey version 2 (SF-12)
Overall mental and physical health functioning was assessed by the Medical Outcomes Study SF-12, from which a Mental Component Summary (MCS) score and Physical Component Summary score (PCS) can be derived. 30 The SF-12 is a widely used generic health-related QoL (HRQoL) measure including 12 questions to measure functional health and wellbeing from the patient's point of view. It collects information on eight functioning domains: social functioning, general health, vitality, physical functioning, physical role, mental health, emotional role, and body pain; the theoretical ranges of the subscale and summary scores are 0-100, with higher scores indicating better HRQoL. The SF-12 has shown adequate statistical properties in the general population. 30 This standardized questionnaire measures both physical and mental health.
Statistical analyses
All analyses were performed using SPSS version 20.0. Chi-square tests and t tests were used to examine sociodemographic differences between unipolar and bipolar patients. Multivariate analyses were carried out to compare the unipolar and bipolar groups concerning variables related to coping, sensory processing, and QoL, and controlling for age. Specifically, differences in dependent study variables between the two groups, including measures of coping, sensory processing, and QoL, were examined in a multivariate analysis of covariance (MANCOVA) model using age as a covariate.
Correlations between dependent variables were examined by Pearson coefficients. To better investigate whether coping mechanisms may serve as a moderator factor between sensory processing patterns and QoL, partial correlation was performed between AASP and SF-12 scores while eliminating the variance explained by the coping scores. Moreover, a stepwise regression analysis was performed to elucidate the relative contribution of sociodemographic variables, groups (unipolar vs. bipolar), sensory processing patterns, and coping strategies to the prediction of QoL. P-values p 0.05 were considered statistically significant. Table 2 summarizes the clinical characteristics of the overall sample and in comparison between the unipolar and bipolar groups. Mean age in the unipolar group was 44.5615.4 years vs. 51615.8 in the bipolar group. This difference was significant (t 265 = 2.72, p = 0.02). Apart from age, no significant differences in sociodemographic parameters were found between unipolar and bipolar patients ( Table 1) .
Results
Sociodemographic background of patients
Comparison of sensory processing patterns, coping strategies, and QoL between unipolar and bipolar patients MANCOVA with age as a covariate indicated no significant differences in terms of sensory processing patterns, coping strategies, and QoL measured by SF-12 scores between unipolar and bipolar patients, as presented in Tables 3, 4 , and 5. Correlations between sensory processing patterns and coping strategies in the overall sample and among unipolar and bipolar patients First, the existence of significant correlations between sensory processing patterns and coping strategies was investigated. As presented in Table 6 , weak to moderate correlations were found. Most significant correlations were identified in the overall sample and unipolar group, but not in bipolar patients. Among the unipolar patients, significant correlations occurred mainly between elevated sensory seeking and greater use of coping strategies (e.g., problem-focused, r = 0.27, p = 0.002; emotion-focused, r = 0.32, p p 0.0001). In the group of bipolar patients, more significant correlations were found among participants with greater low registration and sensory seeking than in those with sensory sensitivity and avoidance.
Correlations between sensory processing patterns and QoL in the overall sample and among unipolar and bipolar patients
To explore whether coping strategies may serve as a mediating factor between sensory processing patterns (dependent variable) and QoL (independent variable), partial correlations were computed between AASP and SF-12 scores while controlling for problem-and emotionfocused coping strategies, both in the overall sample and among the unipolar/bipolar groups. As presented in Table 7 , significant correlations of weak to moderate strength were found between sensory processing and QoL, indicating that these variables are related independently of coping strategies. Most correlations were found in the total sample and among unipolar patients when compared with bipolar patients, mainly in regard to lower registration, sensory sensitivity, and sensation avoidance. A greater tendency to these sensory processing patterns among the unipolar group correlated with reduced QoL related to bodily pain (r = -0.43, p p 0.0001), vitality (r = -0.48, p p 0.0001), and mental health (r = -0.38, p = 0.001).
Prediction of QoL by sensory processing patterns and coping strategies
Given the significant correlation between age and physical QoL (r = -0.27, p p 0.001), age was included in the regression analysis.
As presented in Table 8 , age accounted for 9% of the variance in physical health, whereas sensory sensitivity accounted for 6% and denial coping strategy accounted for an additional 4% of this variance. In addition, the Sensory processing and quality of life Table 6 Significant correlations between AASP and COPE scores in the overall sample, unipolar patients, and bipolar patients 
Table 7
Significant partial correlations between sensory processing patterns and quality of life (problem-and emotion-focused coping were controlled) in the overall sample, unipolar, and bipolar patients venting of emotions coping strategy accounted for 13% of the variance in mental health, positive reinterpretation and growth coping strategy accounted for 12%, low registration accounted for 4%, and age accounted for an additional 1% of this variance.
Discussion
This is, to our knowledge, the first study designed to provide an exploratory analysis of the correlations between sensory processing patterns and QoL in patients with unipolar and BD while referring to coping strategies as a mediator variable. The study also aimed to investigate the relative contribution of age, group (unipolar vs. bipolar), sensory processing patterns, and coping strategies in predicting QoL. No significant differences were found between unipolar and bipolar patients concerning coping profiles, sensory processing, or QoL; however, important differences emerged regarding the relationship of these factors in unipolar and bipolar patients, indicating a closer interrelatedness for unipolar patients. Specifically, a greater tendency to low registration, sensory sensitivity, and sensation avoidance correlated with reduced QoL among unipolar as compared with bipolar patients. Furthermore, coping strategies were found to play no role in mediating sensory processing and QoL in patients with major affective disorders; however, physical QoL was predicted by age and lower sensory sensitivity, while mental QoL was predicted by coping strategies.
We found several significant (weak-to-moderate) correlations between our investigated measures related to coping strategies, sensory processing, and QoL. However, more significant correlations were found in our unipolar sample compared to bipolar patients, which indicated a closer interrelatedness of the investigated factors in unipolar patients compared to bipolar patients. Although correlations were identified in the overall and unipolar samples, mainly between elevated sensory seeking and greater use of coping strategies (indicating a greater effort, when considering coping strategies as a mediating factor between sensory processing patterns and QoL), the relationship between these variables appeared to be independent of -i.e., not mediated bycoping strategies.
Evidence has suggested the existence of a link between sensory sensitivity and various psychological difficulties. 29 SPDs refer to a constellation of disturbances concerning how the brain processes and interprets sensory information (e.g., visual, auditory, movement-related, or tactile input). 20, 31, 32 SPDs may be associated with difficulties in performance of the activities of daily living, self-confidence, coping mechanisms, and social skills. 20, [31] [32] [33] [34] [35] However, they represent only one of the facets of a broader problem regarding information integration, which may predispose subjects to a variety of occasionally maladaptive coping strategies as a way of balancing the disequilibrium derived from the inability to integrate information. 36 Coping strategies may be differentially involved in the psychopathology of unipolar and bipolar conditions in specific circumstances. As previously mentioned, according to Dunn's model, Table 8 Prediction of quality of life by sensory processing patterns and coping strategies Sensory processing and quality of life individuals commonly use different coping strategies to deal with their level of reactivity to sensory information. In our sample, bipolar patients reported more correlations with greater low registration and sensory seeking as compared to those with sensory sensitivity and avoidance. A greater tendency to low registration, sensory sensitivity, and sensation avoidance, which correlated with reduced QoL, was also found in unipolar patients. These characteristics, which interact significantly with environmental factors, 37 represent a specific disposition that may help clinicians to distinguish between subgroups of patients.
The relationship between SPDs and coping strategies has been previously investigated in different populations of patients (e.g., school-aged boys with fragile X syndrome). Here, the authors found that uses of avoidant vs. independent behaviors in children may reflect different selfregulatory or coping strategies that potentially mediate the relationship between sensory processing deficits and occupational behaviors. To date, existing studies on SPDs among individuals with major affective disorders were mainly performed in children 36, 37 and young adolescents, 38 and referred to specific sensory modalities (such as auditory and visual). In particular, sensory processing sensitivity has been found to predict both anxiety and depression, as assessed by the Spielberger Trait Anxiety Inventory and Beck Depression Inventory, in a sample of 213 college students. 38 An interesting interaction has been suggested between sensory processing sensitivity and parental care when measuring depression. The authors concluded that highly sensitive individuals may be particularly sensitive to uncaring parents.
However, the unique SPD characteristics of individuals with major affective disorders, together with their expressions in all sensory modalities of daily life, need further investigation, and clinical interpretations should be formulated with caution until further validation and replication studies have been conducted.
Concerning the contribution of sociodemographic characteristics, sensory processing, and coping strategies to the prediction of QoL in both groups, elevated scores on the PCS of QoL were mainly predicted by lower age and lower sensitivity, whereas higher scores on the MCS were mainly predicted by coping strategies. It is important to note that SPDs may impair functional abilities and QoL to a substantial degree. Pfeiffer et al. 39 examined the relationship between different sensory processing patterns, community participation, and recovery-oriented outcomes in 95 adults with serious mental disorders and found that individuals with more self-reported sensory sensitivity reported lower QoL than did their peers with processing patterns within typical ranges.
Some avoidance attitudes may be interpreted as an attempt to cope with elevated levels of arousal, defensiveness, or fear of new sensory experiences, which are predominant in a subgroup of patients with major affective disorders who develop more maladaptive coping strategies and poorer psychosocial adjustment/participation in the activities of daily living.
It is also possible that, in some cases, sensory processing vulnerability may act by enhancing other adaptive coping strategies towards a better autonomy, more pronounced intellectual abilities, as well as the choice of a more protective environmental context in these subjects. This is in line with our results, supporting the assumption that coping strategies accounted more for the prediction of mental QoL than physical QoL.
The present study needs to be considered in light of the following limitations. The relatively small sample size, together with the mixed nature of the selected sample (e.g., both unipolar and bipolar subjects), may limit the generalization of the main findings. The cross-sectional nature of this study is an additional shortcoming. Moreover, the exploratory nature of the analyses suggests that these data should be considered preliminary. The fact that patients with BD-I and BD-II were included in the same diagnostic group may further limit the main results. Furthermore, no psychometric instruments have been used to detect signs and symptoms of mania/ hypomania and depression. In addition, we did not recruit a control sample for comparison with the included individuals.
Moreover, we were not able to analyze the confounding effect of the psychoactive medications (e.g., antidepressants, mood-stabilizers, and benzodiazepines) taken by our participants. Further longitudinal studies using larger samples are needed to overcome these caveats and ascertain the generalizability of the mentioned findings. Importantly, although the assessment of cognitive impairments could have exerted a significant role in SPDs and individual coping strategies for patients with major affective disorders, the present study did not investigate the presence and relevance of cognitive deficits in this sample. This lack of measurement of cognitive impairments should be considered an additional limitation. Finally, another relevant shortcoming is that all the indicated factors were investigated using self-reported measures potentially biased by social desirability.
Overall, the present study found that coping strategies did not mediate the relationship between sensory processing patterns and QoL in patients with major affective disorders. Lower age and lower sensitivity were predictors of elevated scores on the physical domain and coping strategies were predictors of higher scores on the mental domain.
Individuals with major affective disorders may experience consistent difficulties in processing sensory input. Clinicians should seriously consider patients' sensory profiles and their behavioral/functional impact on clinical conditions throughout the evaluation process, as sensory processing profiles may closely reflect fundamental needs and form the basis for the manifestation of temperament and personality. 31 Investigating these aspects may help to better characterize evaluation and intervention processes for individuals with major affective disorders, enhance the use of adaptive and functional behaviors in the effort to optimize QoL, and clarify the specific role of coping strategies and sensory processing in the achievement of functional recovery from depression.
In conclusion, lower age and lower sensory sensitivity were able to explain most of the variance in physical functional health while emotion-focused coping strategies, reduced use of venting of emotions, and elevated use of positive reinterpretation and growth explained most of the variance in mental health. In this sample, better ability to register sensory input was only minimally able to explain this variance. According to another of our recently published studies, 40 these findings also suggest that the inclusion of measures of coping strategies and sensory processing patterns provides a more thorough understanding of the multiple determinants involved in the psychopathology of major affective disorders.
